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Abstract

Lesions of the biliary duct following a blunt abdominal trauma occurs infrequently, and even more 
so when it occurs in the intrapancreatic biliary duct. With the increase of conservative treatment in blunt 
abdominal trauma, the diagnosis of this entity can be diffi  cult and delayed.

We present the case of a lesion of the intrapancreatic biliary duct following a blunt trauma.

A 51-year-old male patient was treated following a bicycle accident. Initial CT scan showed multiple 
bilateral rib fractures and grade 2 liver injury in segment VII. On the basis of these fi ndings and the stability 
of the patient, a conservative treatment was adopted. On the 9th day following admission he developed 
a progressive jaundice. This prompted a Doppler ultrasonography of the liver, showing no abnormalities 
in the pedicle or hepatic vessels, as well as an MR-cholangiography, which only revealed an increased 
amount of abdominal fl uid without dilatation of the bile duct and without apparent injury of the duct. 
Upon the onset of fever and general worsening of the patient’s condition, an exploratory laparotomy 
was performed on the 16th day following admission, revealing plenty of intraperitoneal bile fl uid, but a 
visual examination of the bile duct failed to determine the site of injury. An intraoperative ERCP was 
performed, revealing a lesion of the intrapancreatic bile duct, after which a biliary stent was inserted. 
In the early postoperative period the patient developed a leak through the external biliary drains placed 
during laparotomy. A new ERCP was therefore performed, together with the insertion of a coated metal 
prosthesis, after which the patient progressed satisfactorily.

Damage to the intrapancreatic bile duct by blunt abdominal trauma is a rare entity, diffi  cult to 
diagnose, especially with the increase of conservative treatment of associated injury such as liver 
damage. MR cholangiography and ERCP play a fundamental role in the diagnosis and actual endoscopic 
treatment of these injuries (with or without a surgical cavity wash) and, when feasible, this constitutes 
the best option for treatment.
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Introduction

Lesions of the biliary duct following a blunt abdominal 

trauma occurs infrequently, and even more so when it occurs in 

the intrapancreatic biliary duct. Normally it is associated with 

injuries in adjacent organs, most notably the liver, pancreas, 

duodenum and main arteries. With the increase of conservative 

treatment for lesions resulting from a blunt abdominal trauma, 

like in hepatic trauma, diagnosis can be diffi cult, and - in the 

majority of cases – it can be delayed.

We present the case of a lesion of the intrapancreatic biliary 

duct following a blunt trauma.

Clinical Case

A 51-year-old male patient was treated in the emergency 

room following a bicycle accident. The initial treatment was 

administered according to the ATLS protocols. Since the patient 

exhibited normal haemodynamics, a thoracoabdominal-pelvic 

CT was performed, revealing multiple bilateral rib fractures 

and grade 2 liver injury in segment VII, along with a minimal 

amount of free abdominal fl uid (Figure 1). On the basis of 

these fi ndings and the stability of the patient, a conservative 

treatment was adopted, together with observation in the 

Intensive Care Unit. The patient progressed satisfactorily, 
displaying, however, gradually elevated levels of bilirubin up 
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to a maximum of 8.8 mg/dl on the 9th day following admission 
as well as progressive jaundicing of the skin. This prompted a 
Doppler ultrasonography of the liver, showing no abnormalities 
in the pedicle or suprahepatic vessels, as well as an MR-
cholangiography, which only revealed an increased amount of 
abdominal fl uid without dilatation of the bile duct and without 
apparent injury of the duct. Upon the onset of fever and general 
worsening of the patient’s condition, an exploratory laparotomy 
was performed on the 16th day following admission, revealing 
plenty of intraperitoneal bile fl uid, but a visual examination 
of the bile duct failed to determine the site of injury. An 
intraoperative ERCP was performed, revealing a lesion of the 
intrapancreatic bile duct, after which a plastic biliary stent 
was inserted (QuickPlace V® 10 Fr, Olympus) (Figure 2). In the 
early postoperative period the patient developed a leak through 
the external biliary drains placed during laparotomy. A new 
ERCP was therefore performed, together with the insertion of a 
coated metal prosthesis (Wallfl exTM biliary fully covered stent, 
10 mm diameter, 60 mm length, Boston Scientifi c) (Figure 3), 
after which the patient progressed satisfactorily. The stent 
was removed 6 months after, without problems. The patient 
remains asymptomatic 2 years later.

Discussion

In the last two decades, the development of techniques such 
as CT imaging for patients that are haemodynamically stable 
following a blunt abdominal trauma have aided the precise 

diagnosis of certain lesions, such as hepatic lesions, thereby 
increasing the number of cases treated conservatively.

But a side effect of this conservative approach is an increase 
in the occurrence of associated lesions that are diagnosed late 
(as a result of their being initially radiologically undetected) 
after complications related to them emerge - as occurs in some 
situations related to biliary tract injuries. The incidence of 
bile duct injury following a blunt trauma is less than 0.5% for 
patients undergoing laparotomy for blunt abdominal trauma, 
and this incidence is much lower when the lesion is located 
in the intrapancreatic common bile duct [1,2]. Unlike bile duct 
injuries after laparoscopic cholecystectomy, most lesions of 
the extrahepatic bile duct related to blunt trauma are distal 
to the confl uence (type I lesions as classifi ed by Bismuth) [3]. 
The incidence of extrahepatic biliary duct injury following 
a blunt trauma has been reported to be as low as 1 in 10.500 
trauma cases [4], and complete common bile duct transection 
is particularly rare too [5]. There are only 46 cases of isolated 
extrahepatic bile duct rupture due to blunt abdominal trauma 
(clearly and well-documented cases without other signifi cant 
associated intra-abdominal injuries in English language, in 
PubMed) [6-18]. 

The mechanism of injury is unclear, although compression-
stretching forces acting on the external biliary duct have been 
suggested, which, following a direct impact on the abdominal 
wall, raise the liver in a cephalic direction, thereby shearing the 
bile duct in the pancreas as a consequence of the relatively fi xed 
position of the duodenum and pancreas. One would expect this 
mechanism to produce the concomitant injury of the portal 
vein and the hepatic artery, but we pose that their absence 
in our particular case is a result of their greater elasticity and 
length as compared to the bile duct [19].

The clinical pattern of progression is characteristic: after the 
initial trauma accompanied by symptoms related to associated 
injuries (if they exist), the patient undergoes a symptomless 
period as in the case presented here, that can vary from 
several hours to several months [20], followed by a progressive 
elevation of bilirubin levels and symptoms associated with the 
intraperitoneal leakage of biliary fl uids (pain, fever, etc.).

In the majority of cases, this kind of intrapancreatic 
lesion cannot be easily identifi ed during an initial laparotomy 

Figure 1: CT scan: hepatic injury (5 x 2 cm) in segment VII (grade 2 hepatic injury) 
(arrow).

Figure 2: First ERCP in surgery: the arrow points to contrast leakage from the 
biliary duct.

Figure 3: Second ERCP, displaying the complete resolution of ancillary injury-
induced bile leakage by means of the insertion of a stent.
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performed as a result of trauma, nor by imaging, as in our 
case, when the lesion could not be identifi ed on the initial 
CT scan. As in most cases reported in the literature [21], the 
lesion could not be suspected and identifi ed until the gradual 
elevation of bilirubin levels, and jaundice became apparent, 
prompting an MR cholangiography that further revealed 
biliary ascites. In these cases, ERCP plays a diagnostic as well 
as a therapeutic double role, since the insertion of stents for 
this kind of lesion has proved to be an effective treatment 
[22]. Together with ERCP, one can also perform, as in the 
present case, laparoscopic surgery or a laparotomic cavity 
wash to remove the existing biliary ascites, or a percutaneous 
drainage depending on the extent of the biliary ascites. At any 
rate, when confronted with free biliary fl uid in the abdominal 
cavity without evidence of injury, it is necessary to perform 
an intraoperative cholangiography, whether transcystic or via 
ERCP, to locate the existing injury or injuries.

Treatment must be determined by the type of injury and the 
haemodynamic condition of the patient. Feliciano described 5 
factors determining whether to perform surgical treatment: 
the haemodynamic condition of the patient, the presence of 
injury associated with the right upper quadrant, the location 
and extent of the injury, the small duct size, and the blood fl ow 
to the ducts [23].

Given that these kinds of injury cannot be identifi ed at 
an early stage and given the small diameter of the biliary 
duct that one encounters in these cases – as compared to the 
size of normal biliary ducts – a good alternative is the ERCP-
assisted insertion of a stent, together with a laparoscopic or 
laparotomic cavity wash, following a delayed diagnosis as in 
the present case [24]. The stent isolates the injured area from 
passing biliary fl uid, which facilitates healing; moreover, this 
prevents cicatricial stenosis at the injury site [25].

If this option is not feasible, the surgical alternatives will 
depend, as mentioned, on the haemodynamic condition of 
the patient and on the associated injuries. If the patient is 
haemodynamically unstable, the objective would then be to 
control haemorrhaging and infection, which can be simply 
done by placing external drainage with or without attempts to 
perform a primary repair if the injury affects less than 50% 
of the circumference, or by performing T-tube drainage. For 
stable patients, options include end-to-end anastomosis 
(with high rate of stenosis), choledochoduodenostomy and 
Roux-Y choledochojejunostomy –  this last being the preferred 
treatment in the literature [26], and the Whipple procedure, 
which is reserved for associated complex pancreatoduodenal 
injury. Surgical repair, however, is associated with a high 
morbidity. Surgical complications include anastomotic leakage 
and infection, and in the long run, the appearance of stenosis 
cholangitis, biliary cirrhosis and portal hypertension. Morbidity 
is also related to the presence of other lesions and to the delay 
in diagnosis.

In conclusion, damage to the intrapancreatic bile duct by 
blunt abdominal trauma is a rare entity, diffi cult to diagnose, 
especially with the increase of conservative treatment of 
associated injury such as liver damage. MR cholangiography 
and ERCP play a fundamental role in the diagnosis and actual 

endoscopic treatment of these injuries (with or without a 
surgical cavity wash) and, when feasible, this constitutes the 
best option for treatment.
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